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a) T)UJji)&m (Na£P£<) & £ XfTfrlJ y±S&JK04?fc < t fc-^ 
i:^!-^? 7 ? (Flux) *fafci5V>t\ #*')^A (Ga) % 7A-5-^Z» 
(Al) *3«tl>M >v*«*A (In) ^<b£SISM^iI^£*i£^fc< t i>— -=><T> 

uimitmtmm (n) fc*^s«;:fcKj:$3ffc#v**oiM£s*isft 

fia f , M-fb^u^A (Ga) ^ H H H-e^^it^iifimomii^o 

[»^3] t;u*»;^jr^ (Li) , ijvv^ (k) , /utrs; 

■>A (Rb) , -trv^A (Cs) «fc 0*7 9 > v * A (Fr) 7i» <b & £ <b S 
&S*ifc4>fc< fcfc— o-c&«K T/U*U±a^JR* f , ij)V~>VJ* (Ca) , X 
bn>^^A (Sr) , (Br) jSi^vv^A (Ra) j&»<b$r*SW» 

tf'J^A (Na) (Ca) (A'fc'tf-fcfcM-* * ;v 

(Ca) <Ditmt s , 0. 1-9 9mo 1 %OfOrc*£W#£4SB*W>« 

WII6] tfrfBil£-77 f-hV^A (Na) (Li 

[»*«7] y-HJ^A (Na) t'Jf?A (Li) ^fW^'Jff 
^ (Li) Ojfc^\ 0. 1 ~9 9m o 1 %0«BT?**Bt#:£6 IBttO«ii# 

[i**jg 8 1 iriBRjSifefl 1 ^ as 1 0 0 - 1 2 0 0 VS.tl 1 0 0 P a - 2 

0 MP a 1 7 ©v>r*tj&*|c|B*W>«fltfrffio 
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# 



[W*3R1 0] M# (N) ^Ji^-hK mm (N 2 ) ^xj3«fc^T>*-T 
(NH 3 ) #*o4>*< fct-*T**»*«9IB«0«j6*fto 
IR#*1 1] M# (N) ^tf*^ T>*~7 (NH 3 ) 2fXgL<<± 
x -ft^SS? (N) ^tOrS^^A-C$,^W^3g9f5®<7)M^ 0 

1 2 ] niKScsRa-fk**:^*** u i*nc«rsaa-6-7 5 * * x 
*a 1 2 iBmowtarfe, 

*&Bfrfcg 1 *»e> 1 5 <ov>mjHc|Bfto«ji;£j£ 0 

7] huIB^MW, if (Si) , T;V5^- (A 1 2 0 3 ) % -f 
>S>*A (In) , T^5-^7A (Al) % mt^OV^A (InN) , SHbS* (SiO 
2) > A (ln 2 0 3 ) , (Zn) „ v$r (Mg) , &f|£Eft ( 

zno) , mb-?r**sVA (Mgo) fciffm^^A (Ge) 

myyy^^K^X, #V*A (Ga) > 7^-*A (A 1 ) iSitM^ 

(in) *»€>**»*»e>a*?**L*^*< £ -omiimjt^tmm ( 

III^ftMttt^&igtftU i*ttc«HB&U79y^x*«|Jl$* % 
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2 0 ] Iimitmtf, if') OA ( G a ) *) , III^tcM^^^- 
firSri', Mft^f'^A (Ga) #|g H B a -e^S!f«l 9 IBic^^fe, 

21] ®t%& inmTtmmitw, #m b s h * ^«±^ B B H ^-e* 

Ml 9 £ fc{±2 OiBic^ii^&o 

IM2 2] mtz&uimTtmmitw, mwkmmx$>z>mim.2 1 

11*12 5] ^t^^III^7C^M^Wft^:@^\ 3cmft±f|)^ffi 
I»*i2 6] ^^^^III^TC^M-f^O^g^ 5 cmJ^±T"*^.ft 

[ISM 2 8] Mfbt/^\ Ca 3 N 2 > L i 3 N> NaN 3 , BN, Si^UXZf 

o 

[»M3 o] HtrlBTOt/^ it (Si) , t;i^^ (ai 2 o 3 ) , ^ 

>V0A (In) , 7* 5-'* A (Al) , IitOy-)A (InN) , Kfb^K (SiO 
2) BMb^f (In 2 03) , 3E§& (Zn) , v^^v^A (Mg) „ HMblEi& ( 

ZnO) , m-fb^^'^v^A (MgO) HXtf'TA''?—'** (Ge) jfrfcfc&S^fcajR 

[itf3 1] r;i/*U^JR^ <;^A (Li) . th'J^ (Na) , 
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M 2 0 0 3 -0 2 7 8 8 8 ^- V \ 4/ 

#'J^A (K) , ;Vt?y^A (Rb) , -by^A (Cs) *J:0 f 79>5">A ( 
Fr) *fc&*i£*fcS&S*Ut^£< fc&— OT?&»K 7^*U±S&JR75 f . 
-tDVis^J* (Ca) „ ^FD>f^A (Sr) , A (Br) tsXXfvW 

A (Ra) *644»*&«RS*Lfcil?ft<i:4-oif*4||Mt]Sl 9*^30 

[«*3g3 2] 5SW#«iaS:fiKS$-fr*»^l 9*<b3 1 OV>-f*L*H|B 

[»*«3 3] ft^ 1*^.3 2 0v»-r*L*^IB«OKJ!t^^«t Ofttii 
&III&%X&tttt39il|if&Ao 

3 4 ] iK&mmW 10Vcm2 WTt* 0 > ftfcSWft $ * 2 c 
mail?* 19 . iiB^-Cvs-;i.^;KoiII^7n^M'fk%#S H B B o 

3 5 ] m&®m s 1 0 2 / c m 2 J^Tt?* 0 , $ * 3 c 

mJ3l±T**«*I 3 4 ffittmil&xfcSrffc&JMSAo 

[»*£ 3 6 ] Wl^ 1 0 1 / c m 2 JJITT?* *) , £ * 5 c 

mja±t?*4f*i3 4fBm^I^^7C^ft** , ; *AiM&Ao 

[iii3 7] it«3 3*^3 6 (D^-rM^zt&m^iimTcmmitmm 

[WW 3 8] iMMWfcS-*, ;o*$#@A f , If ^3 2)5^3 5^ 

■r tt* j;iBm^iiiM7c^M^t/ii^#^ H B H * <bffM $ t^T ^sits 3 7 tea 

[»*« 3 9] p fc n M^SfrJi t^LTfe^ lu IBM#* 
#Jf <7)4-& < t &-Jf *\ Iff*:® 3 3^5)3 6 OV»f n*tcSB«©IIIJ!l7c3!tfi 

mfS^#^T-^«ffl$tt^^#Jl^^< kfe-o^ IS*^3 3^36 



ttlfl4f 2003-3061551 



#M 2003-027888 



5/ 



$#1^^ < t o^»*i3 3^36 OV»i* tL^HIBm<0III^7G^M 
^T-riWcSftT £ •> , mi2*«^If^ 3 3 frh 3 6 *>v>i* *i.jW-1B*W>II 

iffiwg. 43] n > m^wum sxvp m*m&m a*, - <oim 

X-mm^tiXm^titz^itr^t-V (LED) *f-«r*tf##MM*1fe*o 

t, mmE.m<o&% < t is*^3 3^ 3 4 <n^-?*iimzum.<r>ui 

jWJfcSfi-C*}^ huIS^W> 3^e>3 6 ^r*uHcf5ft<7>IIII£ 

x*afMtoswJMsa#' 5>ti $ ttr v» sat $g 4 3 i5mw^#^e 0 

■c«»$*fCflijft$*Lfc4 i *frV'— 9* (ld) m^z^wmfcmwix&^x, 
mm=m<o'j?% < fc ma s . 3^34 ou^-r tt^nieicoiii^ 

M£ftT£*K flffBiMR^ ft*S3 3^<b3 6WV»-f*L^UfB|KoiII»ex 
4 7) p M^*#H fc n fc L fc** > "fraHF- * 

tt*Mimmx$>^x, «r»w*##««5^* < t 1*13 3 3 

So 

[0 0 0 11 
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[0 0 0 2] 

tz (^MltfS) o Lri*U 1 3 0 0- 1 6 0 0t, 8 0 0 0 

-HOOOatm (0. 81-1. 7 2 MP a) v^fifciafcffi 
&o COMH«:»*i-*fei6^ % ^M^A (Na) 7 

(&T\ rNa77 7^x^J fcfcir*-*) * f HHfeS*ifc 

k±BW»), £/cJE;tt*>. #5 0 a tm (&5MPa) «ft*T?T»f 

m/BtTOJt'&of, i o o oBfi^wjfc-efcifcs 'mjgoa^^ru 7A l?h# 

m.iV)*f-*?& (L i 3 N) t1fV*& t*&J&%*£xm.it1TV 

[0 0 0 3] 
1 1 

J. Phys. Chem. Solids, 1995, 56, 639 
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Journal of Crystal Growth 247 (2003) 
2 7 5-278 

8 6 8 8 3 7^ 
[0 0 0 4] 

mmmfeLs:') t-tzmm] 

[0 0 0 5] 

mm *m$k'$-z>tzfr<D 

m&<Dmtl5 : &Xh^X, i-Y^^A (Na) t, TfrioV^m (Na^<) 
&£T/T)l'Zi)±M&m<D{!>%< ti>~Ut<DM&7?y (Flux) tf\Z 
jSV^T. iSV7U (Ga) , (A 1 ) ioJ:tM>v^A (In) 

b%&&frbmiRzixt:'j>% < t ^(DiimTtmtmm (n) ££bb&£-£ 

[0 0 0 6] 

COi^tc, th'^At, T^aU&JR (NaZmO ^L<i±T^iJV± 

Mm; </u ? Vto^ZkWDMit if ') •> A ^ <a -e* £ 0 
[0 0 0 7] 




HJf£# 2003-3061551 



2003-027888 



8/ 



t-^l77'^x^|:fcv^ riPJ^A (Ga) ^ t;v?-^a (A l ) 
JSiOH' >vt7A (In) ^££f^<bjl^£*l<5>^&< £: &-OOIIIj£7c 
lf<!:g^ (N) t^^S^-tir^-ttcJ; «5III^7C^M^^^ H B B *^$-fr 

[0 0 0 8] 

o fit, COM^M^II^W, *#&^-f XcoMlbtf"'; ^AijMS 

[0 0 0 91 

[M^^MO^fJ] 

[0 0 10] 

*^tci5v>r, in^Tn^Ji, Jfv<yj* (Ga) , t;u5-^a (ai) , 

tyy^u (in) -c^^,t5 5 \ -<7)^^r% v^mit^c ttz, urn 
jtmmm^m&te. mt-n^^u (g 3 n) $^t$»4:yfu^ 0 & 

Ti:it^ftli, V2,<D¥.$5£k*mi!k1r2>V^tti Lv^*\ {fcoil 

[0 0 1 1] 

^BJ^^lOSit^^jSV^T. T;W^U^{±, 'Ji^A (Li) , 
•>A (K) „ ;Hi*v^A (Rb) , -bv^A (Cs) £ <£ 7 7 > 9 s*j A (F r 
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) T/l'# , J±£&JRt4, lJ)Vi"y& (Ca) , xhny^A (Sr) 

, ^'j^A (Br) ^itf^v^A (Ra) XhZ> a d*LC>W\ f^tffflLt 
*>iiv>U -tiW±t-ffflLtUK ffiL^«Ol±, Li, C 

a, K, Rb, Csf*»), iWtL^liL iii^CaT-^^o 7^*'J 
^Jlfci^T^^'^lS^S^^tinW (mo I %) (4, -fM^A (Na) t 
T)Vi] i)£m&£ZfT)l<J] 'J±itIt^!ti:itL, #J;U4\ 0. l-99m 

0 1 %0$£ffl-e&l9, L< i4, 0. 1-5 Omo 1 %<DiSffl-e&iK 4 *9 #f 
£ L< (42. 5-3 Omo 1 %«tlt|)^o A (L i ) 5gL< !4 
#;1->^A (Ca) Zmnt:tiimi-&m£, th'^A (Na) ttf^i^A ( 
Ca) hO^-ft^i-^^^v^A (Ca) <OJt^ (mo 1%) t4, ®lx_(4\ 0 
. 1-9 9m o 1 %<7>®B-C£»K L < (4, 0. l-50mo 

J: L< J±2. 5-3 Omo 1 %O$EB-e&£ 0 ifc, ^ A (G 

a) fcf-HJ^A (Na) fc«>£*H=*H"*-*- b U ^A (Na) (mo 1 

%) t4, flBx-tf, 0. 1-9 9. 9mo 1 itf* L < !4, 3 0- 

9 9m o 1 %<r>mmx-h ] 0 , 4<9 0£L<{4 6O~95mol %O«Effl-C** 0 
tf'J-^A : : 'Jf^AlUlWJ^^AWrao 1 JtJ4, 3. 7:9 

. 7 5 : 0. 2 5rt*\ #K£f£ L<>> 
[0 0 12] 

*»B©*l*>ttBfc£ffiUi3V»"C, ifoSBifflRW&ttWU SHOO- 

1 5 0 Ot:, JE^Jl 0 0 P a-2 0MP at$)0, *flL<li, ^3 0 0-1 

2 0 013, E*0. 0 IMP a - 1 0MP af*^ 4 L < f4, SJt 5 0 
0-1 1 0 Ot:, J±#0. IMP a~6MP 

[0 0 13] 

»bj^^i<7)^^h*5^t, luissm (n) ^*-x(4, m*.i£, mm 

(N 2 ) 7>^-T (NH 3 ) if^mx-h^, Z.tibli&'BrLX i> £ < , 

[0 0 14] 
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X%>2>o 

[0 0 15] 

HtflB^l<7)M^^^v^T, HufBrM^-^vy 
Ct^DTfg-e^^o -Oi^tci-tLff. W^^f^M^ 1 ; ^^#^B e H *iJit 
t^o MIBmrfB^^fi. «x.fl (Si) > 7J^t (A 1 2 0 3 ) -f 
>v>7A (In) , T;V5-^A (Al) . mtJ^'J^^ (InN) , $Ht3£lt (SiO 
2) > BHb-fJ'^A (ln 2 0 3 ) , MIS (Zn) , ^*v"7A (Mg) , ^ft^iS ( 
ZnO) , Mit~?r*->'J^ (MgO) > Y)V-?=.*7l+ (Ge) W*£o 
[0 0 16] 

2|s:|§h^o^ i (nm^m*. wins, mi ^-rmm^m^xmrn^n^o m 

1 (A) izmirXn^ C^glli, **X*'>^U, I^J?4t, mfUP4?> 
*H@£a$ti7tir^jiijtJ±^3 i: *^i- 0 1 7° 2 1 7^g^£ 
tiTiS^ ^<D/^-7°2 1 £tt, ifXK7}m%i ! &5i3£V!E.timffi;<)l'72 5/5* 

2 2(±/W7°2 3 t&mL, zti&m%-)p 4 <D$>tx~mxLxBJ±mmm%?3 1~ 

ilLt^^o HI (B) KTjrf £?K> »JEiSt^#^3<7)f tctt, ifi® 

GrfmWZti, Z<D*I,Z^ ifVj&tekTf-f-Wt/At, TfrXV&m (Na£ 

[0 0 17] 

«\ /t>f 7*2 3 LfcttJR-e, maw* 4 rt tOjflRt? 

» 1j&»?>, (2 1, 2 2, 2 3) £®LTM^*#*£BtJE 
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i«MIS3rt(:«5i:*i:, «*#4 -eiP«l"t*o iEi!»S#3 l*I<7>EE7J{±, 
E#IPI®S 5 J: 0 tU, -£l$WU Jpff. iDf&-T£ £ t K£ *) , 

[0 0 18] 

* V±3g#^^&< ti>— ■%<D&my7yfX$'fc&^X, (Ga) 
, (Al) joiO^v^A (In) ^^ftiW^^aiRStL*^ 

fc< o©IIliK5c*i:M (N) fc £ t Ci *) III^TC^^k 

m * Jffift £ * & III&TGMf M&*ft Jl OM*! 7? £ Hi3V*T, IIlM7GfH 

aft* *^ AMU iW:iE7 7 7^^^ftl!$-t, Krianiaix*aift» 

[0 0 19] 

ti^o 3M6<0#RfcUCtiU ^Jfflft^^A (GaN) , ^£j?a 

^T;V5-^A (A IN) , t7T-f7, '>'Ja^ (Si) , tf'J^A-fltgR (Ga 
As), mtifV*?J+ (GaN) , afl^V* -«7 A (A 1 N) , RiVr'im ( 
SiC) , a-ffc*** (BN) , mVlT^-UifV -7 A (L i G a O2) * 
^fcv^n^^A (ZrB 2 ) , BftftM» (ZnO) „ &S<£iS, 
U 5"ft*** (BP) % Mo S 2> LaA103, NbN, Mn F e 2 O4, Z 
nFe 2O4, ZrN, TiN, »J WfcJtPJ^A (GaP) , MgAl204> 
N d G a O 3, L i A 1 0 2> S c A 1 Mg 0 4. CagLa2 (P O 4) 6° 

2f***4, ^t^att^ 1 ; ^A#i* H B H #fli<7)j¥^(i, WKWRsavr, «x 

0. 0 0 0 5-1 OOOOO^m, fJKiiO. 001~5 0 0 0 0//m 
^ iWSKliO. 0 1 -5 0 0 0 m^lEilT*&o aft#'J * AJMSS?* 
#«&JKjtfctBJSS8: (MOCVDft) , A7-f K$WU£«ffi (H 
VPE) , ^ixlf^y-S (MBEft) fCiot, 3HR±i::j&&-?£* 
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ftM 2 0 0 3 -0 2 7 8 8 8 V : 12/ 

<ll3cm£Ut"e4D, iO«Fi L<(±5 cm£lifit), *£v>J$£" «fc < , 
tff5ft*&*>*EH«U Wxlf, 2 - 5 c mtib >) , fH<l±3-5cm 
[0 0 2 0l 

< :Wfi jUrfSM'ffctlfi, «x.lf, Ca 3 N 2 , Li 3 N, NaN 3 , 

bn, si 3 N 4 , ixm&*> 0 > - tth i±m&r*inm ltu<, 2 atnm±-e#js l 

T&i:v> 0 if-, mt?M.ikm<7)7 v y ^XKj3tt&#J£-(i> flJxJf. 0.0001 mol 
e%-99 mole%. "C* »K iff* L < l±, 0.001 mole%-50 mole*"C* 0 „ «fc 
L < {±0.005 mole%~5 mole%tr^^> 0 
[0 0 2 1] 

10 0 2 2] 

flHB£2fl>t!lii;£fcfci::fcv»t\ T;l/*U^JSf±> Vf-JA (Li) > i-YW 

A (Na), (K) , ;Hfy-7A (Rb) , tv7A (Cs) fc«trT7 

5>v7A (Fr) "CfcfK 7 /l' # V ±®&JR J±, #;U>"7A (Ca) , Xhn 

>^-7A (Sr) % /<V*A (Br) fcifl^S^A (Ra) *) , ift^fi 

[0 0 2 3] 
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[0 0 2 4] 

M B B H K£>v>T, 4Eft«ftU, 1 0 2/cm2Wf! L<, «£ 0 $f £ L < iilJ 
(Stfi4E9 (tf!)x.J£> 10Vcm2ttT) <D *> <DX~$>2> 0 ttz, 

5cm't*4;WiL<, Btff2*^@^$gH(±, «*.«*, 2-5 

cmt*^ Sf* L< i±3~5 cmTf*(), J: *)*f* L < (±5 cmt-^„ 

10 0 2 5] 

si— K (LED) , if (LD) *5 J: 0%* *sft*, 

^ pnplf7^^ npn|l>7>yX^ npnpIt^JX^f) ^ 
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«J nMG aNi*ML, £tf>±K % #»*'ffcx*ttttt&RfcH;«fcLT 
, plGaNi^MtSfc, p n&*0#&#«1Iri«Kii-r£*o CLO-MI" 
*Ui\ JeiT^i-, lMh7^y^?, LED, LD, #*#7c;-fe •€■ 
Oi^f#:M«It^o fit, *«WO#*#iSE*»i, ±mz7FLtzW: 

10 0 2 6] 

T, 3 7(4, S5«SE2^7C«iFSr^-t-o -<^>m#^J* h 9 > *J7s * K£v>T, bu 
ffi««te¥*fcW 3 1 ±5± O^BBOTtt^-fMI 3 2 < t % 

wiii«x*ft'ffc»awJ|iiir**fe3K«**i.-cv»*o ^^oitw^ B B H «, & 

VttB 3 1 fc^f&UUWJIMSJ&TJ&jS; LT & i v\> $|xJ±\ G a NJIMSStt* W6H 
[0 0 2 7J 

A 1 NS«, tTT'fTf^tlWitt^ =U> 0 
[0 0 2 8] 

ort", ^BJ^#IS H B H ^«fflL^7t^-f^- K (LED) (4, nl*f# 
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■<*-v (led) miBH^o^=fc< t i>-m&, *%m<r>iiim?t 

mmmmw^&MifrhTtmztix^&o nisL<i± P ifm i^w 

§£W(DLED<D—M%, HI12tC7Fl- 0 H^Oi^lC, £ <D L E D 4 0 f±, nl 
GaNJf 4 1 tpIGaN!4 3 t<nf$l,Z, m^J§tLX<DI n G a Nfl 4 2 ri s 
ffM^tt-Cv^o ifc, nIGaN14 10T{:iinlS4 4^l21$tL, pi 
G a NH 4 3<OJiH(±pmM4 5^g2g£*i., hwn'? h ft^jitftoTV^o 

[0 0 2 9] 

JIB^^^^B^^ttrv^-c^ iv^L, S iCifc A 1 Nlf, -9-7 

[0 0 3 0] 

v>t, £*LfeiiJ|iJMarefc&v»u WftsnoTUK «xtf, EI 1 2 

O^MMfrMKfc^T, pIG a Nil 4 3 KfticT, pIMGaNltplG 
[0 0 3 1] 

ortC ^HB^O#^ H H B *ffifflL^:^*#l/— 9 s (LD) li % nS^ffti, 
i&teft«« £«fct/p - OKSJ^-eM S tLT#^ $ Htz^mW V - 

■V (LD) ?4oT, Dte=Jlo^4< £: &-J§3& $ , *»W^)IIiai5c*fl'fbW 

LD5 0li, ngJG a Nil 5 1 i piGaN15 3 £«>Hfc N fgttJf t LTOI 
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^-vl 16/ 



ttGaNI5 2«lt$ntV^o nIGaNi5 1W:iinlft5 4 

^SEfiStU pIGa NJf 5 3 <D±.lzi± p 5 5 #*@Efi $ tt^ 3>/**h4* 

MtSM^^fcf;*, awe* hftifiS:t4CtA*-eS4^ofc. 
[0 0 3 2] 

JM&firi»<b3&ft$:h/CV>T & «fcv>U Sfc, S iCIf, A 1 Nl«, t7r-f 

»mtt*##i-*ifc*T«riftt'*o, dots*, mm*mm<vTi l zw.mi-2>zt 

[0 0 3 3] 

•C, itLfettJMIfllji-ctAv^U oT&ivv, Mill 113« 

#3JC#:Mlc^v»T % p!GaNl53 Kftx-T, plA l G a N capping)!. 
piGaN waveguidingii, plA l G a N/G a N MD-S L S cladding® 
iSitfpfflGaNJl&x iOl^tfiLtSlf^JML, nSGaN/fKft 
nlA l GaN/GaN MD-SLS cladding^ iSiZ/nMGaN wav 
eguiding/f znnjf-tWBLtzmittJ&flLLX i> 
[0 0 3 4] 

ore, *!&^0#^#:5fc-t^{i, pi#Sftii:nI^f#ii:mL 

7c*jfc^bMiPiJ|ittiii*5>^jjt$*Lrv>*. ^ff^tvt©- mzmi 4 

e^1"o H^J:t1:, -o^##ft-fe>-9-6 0(±, 3o^g3^t^Ga 
5 OltflS^O^-tL-PtLU, nlGa N§ 6 1 J3J: tfpSG a N« 6 2 

*&&-C3&£$;ft"Cv»£ 0 mia^«6 5©Tfltli, nil (Au/T i U) ^ 
5FM$tL % pIGaNi6 2 0±lCli, pit (Au/Til® 
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[0 0 3 5] 

mmm] 

[0 0 3 6] 

(»#J 1 ) 

[0 0 3 7] 

WifciS.* : 8 0 0 °c 

TTJfiEE* (N 2 ) !30atm (3. 04MPa) 

mm : 9 6 mm 
mm*m : b n to 

[0 0 3 8] 

(se^-fij^) 

tf'J^A (Ga) lg£*frU mT<7)*<7)#J-g-T\ tfVW (Na) tiJ)V 
(Ca) tHB^-Lfco 

»>^NP. NalCa (molJ^) Na (g) C a (g) 



1. 9. 7 5:0. 25 0. 85956 0. 038422 

2. 9 I 1 0.79344 0.153688 

3. 8.5:1.5 0.7 4936 0.230531 

4. 8:2 0.70528 0.307375 

5. 7.512.5 0.6612 0.384219 
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#M 2 0 0 3-0 2 7 8 8 8 ^- V : 18/ 

6. 713 0.61712 0.461063 

[0 0 3 9J 

\z o ^ t „ JJlT^ftKJ:!), S-fb # V * A -e* * £ t W«tK*3 i O'S-ft ** V <y 

'"i^^iL^o f^i«^lTi:^to ft*. Wiat, JE;fr£5MPa 
fcJl'S'tf Afc^L**»ofc£Jl*Mi, »^!lt|5|#lctT (GalNa ( 

»Jt) =3:7) aftstfy ->Ao*isitttiLfco 

[0 0 4 0] 

mitirv a jtm$-m (edx) % *wi^*-t>x (pl) izx 

1 5 k V om^H.HBitic i 13 ffo * h ;v 5 * -t > ^ M;t«±> Hf fiT?^ »; ? A 
[0 0 4 1] 

[0 0 4 2] 

Gal. 00 (g) 



1. 9.75:0.25 0.09102 

2. 9:1 0.16016 

3. 8.5:1.5 0.11704 

4. 8:2 0.13543 

5. 7.5:2.5 0.13827 

6. 7:3 0.01699 
&MM (N a 0 . 0 15 4 9 



[0 0 4 3] 
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O tz 0 

[0 0 4 4] 

&<9> £«±, S EM^KT% ±{4 6 0 0 0jg> Tfi 1 5 0 0 Of&oflSsg-Cabfco 
[0 0 4 5] 

WJ&ffi* (N 2 ) «rl 5 a t mlCg^LT, S AcoiiM£ B E B £tiji Lfc 

o f f'J^A (G a) 1 g U hV * A (N a) 0. 7 4 9 3 6 g. 
*;l/v«>A (C a) 0. 1 5 3 6 8 8 gfcE-frLfc (Na : Ca = 9 : 1) o ^ 
*L^>£in«, HWl t^^LTMjb^V^AO^Bl^MdtL^o -eofe^ 
> nbtifzmitf) ^iWiilli, 0. 0 6 9 0 2 g-e&ot:,, 
[0 0 4 6] 
(ftttffl 3 ) 

S^itOf7 7^7lf (14 mm, #U 5 mm, Jft* 0 . 3 mm) 0_tH 

, BNW WSHmm, K5mm) CA^> £<b&C, tfU^A (Ga), 
tf'J^ (Na) , *^y^i (Ca) SrX*Lfc« fU, EH 1 

[0 0 4 7] 

(«ac*fr) 
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/>?-->*: 20/ 



Hf J&ffiJK : 8 0 0 *C 

Wi&JETJ !30atm (3. 04 MP a) 

n&mm : 2 4 m 

NalCa = 9:i (2f >; * A 1 g izft-r* *)V}£) 
[0 0 4 8] 

H3{Ci3V>T, (A) 5 0 O^gOS EM||-C*ll, (B) 6 0 0 0 

AiiM£ H a B l l oAJbOTtiB-CS fc 0 
[0 0 4 9] 

(n ttiv 4 ) 

X -r > X #£J|*| H , jgrfh ( # U ^ A 1 . Og) t 7 5 y * X ( f >J ^ A «fc V s iJ )\> 
v * A ) £ f± * fcsfrffc* ■> 3Sf*Pft £ An, Xf>l/X^rt WjSifiJS-C* * 800 
tC#?£L/;„ #»fcRR#KM«#x«:30&BEi-CWEU 96Bfffi, ifift • J±7J 
£— 3gK#o 0 £CITN 7 7 ■/ ^^i^t* J*;k>-)A i t f V ^Ali, TIE 

olE^iafc, ifc, 7^777 ^^adafctt#t= i E/»'ifcT?3.7:iot 

4*J:-9fcPSEL;fco ^b*'>; ^A#|§ H a H (7)JK^£, TfSo^tz^i-o ttz, % 
bfitz^m& (Na:Ca = 9: 1) <D S EM^MZffl 4 ^"To 
[0 0 5 0] 

Na : c a ^lL^jjlAOJE^ (%) 

9.7510.25 7.58% 
9.5:0.5 13.94% 
9 : 1 13.34% 
8.5:1.5 9.75% 
8:2 11.28% 
7.5:2.5 11.51% 
7:3 1.41% 
NaW5 7^0#^ 1. 2 9% 
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&m. 2 0 0 3-0 2 7 8 8 8 21/ 

[0 0 5 1 ] 

[0 0 5 2] 

(*ife^J5) 

V*§#|*3K, JRfl-(* , y ^Al.Og) t77 v Y 'J ^A0.50gi5<t?/ 

ij )\> v A 0. lOg) £ !§*t> fcfcft* £ X *u 7f>P^rt WJ&^Jt 
t?** 800*0 H#SLfc 0 #Si:ra^tcM#^^0f^^;JEi-e#JIL, 96B# 

JtT*3.7:l0-e$>^K f- h •>Ait*n/->'>Att9:l-e*-5 0 JtKWfc LT, h 
[0 0 5 3] 

III 5 H^-Ti n \z, i-y >; H^of^ GaN^^^^25^JEJ^±^^L 

tzm.mw.ti it, ij)Vi/*7& <r>m.XK x o tissue * risr l & „ 

[0 0 5 4] 

(HM^J 6 ) 

* A ) fcftSfc fcS-f fc* * 5S*Pfi * A tt, ^f>^$iri Ttn&fiJtT-& 4 8500 
— 5eK$£*£L£o C1CT% 7 7 7^ 'Jf7Attf'J7A 140:1^ 

Ot^i^CiSU, fOM, 3£#*JE:&50&fffcimaGaN^;i'**Sfl 

©feat, [U6o^M«^¥*ic^i-j:dic, jwn»*ij, 2 c 
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[0 0 5 5] 

Xryuxm^ftl^ WM(if') V Al.OOg) t 7 7 y?X(j- h >; ^A0.881g)5. 
tfMOCVDftfc «t o TJ&JH L fcjR*3 fx mO-9- 77-f 7^«±GaN^M* * y h L£M 

fb****H**;wL, ^ x > i/^McrtwjaiaKt?** soot: n#aL*:o # 

o El 7 O^PfRgt^St^^-f J: o £ % MQCVDffifc £ o X&M LfcGaN 

^^mmkzx.^^mLtzQ^\znLx^mitx^<D^it^mmLtz 0 ttz^ ^ 

y "f - > ?mz£ «3 <et£8FJg * fflfe Ltzt C^> N M0CVDSH «fc o L ^GaN^K 
±-ettl06/cni2gJKo|Et£75«||fflJ§jxjt^ GaN'W^iSJIO^Ii, »(3^4E97 
*o7t(H9COSEM^#BB)o 
[0 0 5 6] 
(HMM8) 

^•r>l^^Ml*Itc, H#(^f'J ^ALOOg) 1 75? b >; >7A0.50gi3J: 

IT* ;v v f? AO. 10g) & tfMOCVDScfc i o TJRJR t tMf^/t 7r^ 73&K_tG 

800rt#»Lfco #&£l^B#KM^#X£55aEE£T-#J±U 96B#W, fflffi • EE 
SSKlBfLfco -f-«>l&*, MXVDfe^«fcoT^mL7tff$3//m<OGaNS«± 
Kff S 2 /< mCOitt-feitH^ OGaN/ * L (O 1 0 <D S E M?*#I) „ 

[0 0 5 7] 

(HJfcfll 9 ) 

^X>l^^##r*3H, JME^'J ^Al.OOg) t77 y 'J ^A0.881g)^ 
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[0 0 5 8] 



NH 3 fiJ^ (%) SttffUfrAilMgfi&jftJEfl (a tm) 

0 2 5 

4 2 0 

10 15 

15 15 

2 5 10 

4 0 10 

10 0 10 



[0 0 5 9] 

®kW&xh*itzo 

[0 0 6 0] 
[HI] 

(A) fcitf (B) i± N M-fk^*'; ^AO^al^^i-^^go— 
[IU2] 
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M (SEM) 0?St^l>o 
[H3] 

*%w<v%iiku&<nf;<Dm<D~' pate «t lonbtitzmitifv •y^^^-m^^ 
m^mwm (sem) o?it^f), (a) [i5oo^¥it**^ (b) t± 

, 6 0 0 0m<DW-M-?$>Z>o 
[114] 

mmm<D^mt:*$>2> (mm 2 a 5) 0 
[m 5] 

[16] 

BWWHO»-e** i$2 4 5)o 
[S7] 

iH 8] 

W ^t^i^rfto offeo— k is it * ffcft&S ^7 7T^J. 
[1219] 

m^pfta (sem) o?xt^s cm :&ni 0 0 ote, *hi 3 om „ 
[mi 0] 

n=?-®sm (SEM) O^JtT** (^$7 0 0 0H) o 
[1211 1] 

[mi 2] 

Ell 2(4, *%W<nLE 1 D<D—M*7FtWimmTz$>Z>o 
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0 0 3 - 0 2 7 8 8 8 ^- v ! 25/E 

[013] 
[HI 4] 

1 jfx#>s< 

3 mmwmm-^ 

4 **utp 

5 E&WgfffS 

6 itfiS 

1 1 attar 'j *ajm&b 

1 2 ^77^711 

2 1, 2 2, 2 3 

2 4,25 sOls? 



ffifiE#2 003-3061551 




ffiiE# 2003-3061551 



2003-027888 



2/ 



[0 2] 
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[0 31 




11 
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[0 5] 



Yield ofQaN(%) 
60 r i 




Pressure(atm) 



77'>*^SE#4i Na Na :Ca=90: 1 0 ©if^T. Wfi&E2j£^fc 
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7/ 




Na:Li=90:10 <t UTWJ&UfcB^t&tlJfcSWfc GaN & 



[H7] 



HJI£j800iim 

1 ' 0BfMKd iSljS 



Na77V^ * *-Cgf!£ 50 LPE £ tirfcttCJfcft Ufc GaN iiUSIS© 



mW&2 003-3061551 




345 395 445 495 545 595 645 

Wave length (nm) 



[B9 9] 





\ 




■■ 






\ 


A y 




\_ 


> 




A- • • • 







SEM9X (Xy^^^iaaaOMOCVD-GaN SEM5X (Xy^>^«aa©LPE-GaN S« 
**»B) SB) 

EPD : 1.32X ioW EPD : »BT*& U 
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[no i o] 




Na:Ca=90:10 ©77-> ^*£ffl^T LPE j&&2t»:;£f§[C?#e>n£ 
GaN TOK® SEM ¥H 
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mm] fim* x-m.it L^m&n <vmt if *; * a * * „ 

B Nitric AttT, Sjg8 0 0t\ EE2J3 0 a tm (j»0. 3MPa) fflM 
U #^ H B H ^9 6«FWW^"f *o *A : h>;^A ; *;k>->A^mo 1 Jfc 
ii, 3. 7:9. 7 5 : 0. 2 5^SU>o 02«*Mi|^[:^tJ:i 

<l±*;Vy>>A|;ftxt, ^7;^'J#I (NaiRO * 7 ^ # V ±«&JR 
(Ca*(fe<) MLt^^o 
GHRBI] HI 2 
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# 
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Hi I A 1 I If i 

ftSU#-5§- [801000061] 
1 . M^J! B 2 0 0 1^ 9B13H 



